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Abstract 



PURPOSE:To obtain polarizing optical parts with high productivity in simplified stages by sticking plastic films to 
both sides of each polarizing film formed by adsorbing a polarizing element on a plastic film and by uniting the 
resulting polarizing plate and a protective cover of transparent plastics to one body by injection molding. 
CONSTITUTION:The polarizing plate 5 is obtd. by sticking films 42 of plastics such as polycarbonate or polyester 
to both sides of a polarizing film 41 fomied by adsorbing a polarizing element such as iodine or a special dye to a 
drawn film of plastics such as polyvinyl alcohol. The polarizing plate 5 is blanked to the shape of a transparent 
window in a cover for a game machine or the like provided with a liq. crystal display part. The blanked plate 5 is 
put on the bottom of a metallic mold, and polycartjonate or the like is injection-molded so that the polarizing plate 5 
and a protective cover of transparent plastics are united to one body. Thus, a molded article 1 for optical parts 
suitable for liq. crystal display and having superior surface characteristics requiring no coating stage is obtd. with 
high productivity. 
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SPECIFKiATION 

A 

1. Title of the Invention: 

A Synthetic Resin Molded Product with Excellent Polarizing 
Properties and a Manufacturing Method Thereof. 

2 . Claims 

1. A synthetic resin molded product with excellent 
polarizing properties wherein a protective cover resin layer 
obtained by injection molding of a transparent thermoplastic 
resin material is integrated with a polarizing plate. 

2. The synthetic resin molded product as described in Claim 
1 wherein a polarizing plate is prepared by adhering 
polycarbonate resin films on both sides of a polarizing film 
obtained by adsorbing a polarizing element such as iodine or 
a specific dye into the plastic film. 

3. The synthetic resin molded product as described in Claim 
1 or 2 wherein one or more functionalities selected from the 
group consisting of hardcoats, anticlouding coats, antiglare 
coats and antistatic coats is imparted on the external 
surface of the protective cover. 

4. A method of manufacturing synthetic resin molded products 
with excellent polarizing properties, which consists of the 
following processes: (1) a process of forming a punched 
piece by punching a polarizing plate in the same shape as 
that of a desirable part of the synthetic resin molded 
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lj?5oduct, (2) a process of inserting the punched piece in the 
cavity portion corresponding to the desired part of the mold 
for molded products, (3) a process wherein the mold is 
clamped, the molten resin is injected under a high pressure 
by means of injection molding, and the punched piece is 
integrated with a molten resin by lamination molding, and 
(4) a process of releasing a molded product from the mold. 

5. The method of manufacturing a synthetic resin molded 
product as described in Claim 4 wherein a process of 
punching a plastic film or sheet is added to the process of 
preparing a punched piece, wherein one or more kinds of 
functional coats selected from the group consisting of 
hardcoats, anticlouding coats, antiglare coats and 
antistatic coats is applied on one side. 

6. The method of manufacturing a synthetic resin molded 
product as described in Claim 4 or 5 wherein the process of 
preparing a punched piece and the process of inserting the 
punched piece in the cavity portion corresponding to the 
desired portion in the mold used for synthetic resin molding 
are carried out simultaneously in the process wherein the 
mold is clamped. 

3. Detailed Description of the Invention 
[Industrial Field of Application] 
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This invention relates to a synthetic resin molded 
product with excellent* polarizing properties and a 
manufacturing method thereof. It provides molded products, 
which are suitable for polarizing plates with a protective 
cover for liquid crystal displays in calculators, digital 
clocks, game machines, portable televisions, computer 
displays, and automobile instrument panels, and optical 
parts such as eyeglass lenses. 
[Prior Art and Its Problems] 

Synthetic resin molded products have numerous 
advantages such as light in weight, easy shaping, easy 
coloring, no rusting, and high productivity. In particular, 
transparent synthetic resin molded products are desirable 
when used in eyeglass lenses, instrument covers and display 
panels . 

Recently, products using liquid crystals such as 
calculators, digital clocks, game machines, portable 
televisions, computer displays and automobile instrument 
panels are commercially produced and use of a polarizing 
plate is indispensable in these applications. 

Generally, when preparing a polarizing plate, polymer 
films (i.e., cellulose films, polyester films, and 
polycarbonate films) are laminated on both sides of a 
polarizing film wherein a polarizing element such as iodine 
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or a specific dye is adsorbed in the drawn film of plastics 
such as polyvinyl alcoliol. In addition, a protective cover 
made of a transparent synthetic resin molded product is 
applied on one side before it is used as a product. 

Traditionally, a protective cover and a polarizing 
plate are manufactured separately and then assembled. Since 
a protective cover is prepared and then assembled in this 
method, a problem existed in that the number of parts and 
the number of processes had increased. 
[Means to Solve the Problem] 

This invention provides a synthetic resin molded 
product with excellent polarizing properties in which a 
polarizing plate is integrated with a protective cover, and 
a manufacturing method thereof. 

That is, this invention relates to a synthetic resin 
molded product with excellent polarizing properties in which 
a polarizing plate is integrated with a protective cover 
resin layer prepared by injection molding of a transparent 
thermoplastic resin material. In the preferred embodiment, 
a polarizing plate is prepared by adhering polycarbonate, 
resin films on both sides of a polarizing film wherein a 
polarizing element such as iodine or a specific dye is 
adsorbed in the plastic film. In addition, one or more 
functionalities selected from the group consisting of 
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hardcoats, anticlouding coats, ant-rglare coats and 
antistatic coats are applied on the external surface of the 
protective cover. 

This manufacturing method is a method of manufacturing 
a synthetic resin molded product with excellent polarizing 
properties, which consists of the following processes: (1) a 
process of forming a punched piece by punching the 
polarizing plate in the same shape as that of a desirable 
part of the synthetic resin molded product, (2) a process of 
inserting the punched piece in the cavity portion 
corresponding to the desired part of the mold for molded 
products, (3) a process wherein the mold is clamped, the 
molten resin is injected under a high pressure by means of 
injection molding, and the punched piece is integrated with 
a molten resin by lamination molding, and (4) a process of 
releasing a molded product from the mold. In the preferred 
embodiment, a process of punching a plastic film or sheet is 
added to the process of preparing a punched piece, wherein 
one or more kinds of functional coats selected from the 
group consisting of hardcoats, anticlouding coats, antiglare 
coats and antistatic coats is applied on one side. In 
addition, the process of preparing a punched piece and the 
process of inserting the punched piece in the cavity portion 
corresponding to the desired portion in the mold used for 
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synthetic resin molding are carried out simultaneously in 
the process when the mold is clamped. 

As a polarizing plate, as mentioned above, a polymer 
film (i.e., cellulose films, polyester films, polycarbonate 
films) is laminated on both sides (outer layers) of the 
polarizing film wherein a polarizing element such as iodine 
or a specific dye is adsorbed in the drawn film of plastics 
such as polyvinyl alcohol. In the present invention, a 
desirable thickness generally ranges from 100 to lOOO/xm, 
preferably 200 to SOOmih. 

As a plastic film or sheet wherein one or more kinds of 
functional coats selected from the group consisting of 
hardcoats, anticlouding coats, antiglare coats, and 
antistatic coats is applied on one side, a method of coating 
and curing known paints is applied on a film or a sheet of 
polycarbonate, polyester, polycarbonate/polyester 
composition, acrylate copolymer, and other transparent 
stampable plastics. As a specific method, when preparing a 
polycarbonate film or sheet having a hardcoat on one side, 
an acrylate copolymer solution is coated/dried by a method 
such as wire bar coating on a polycarbonate resin film or 
sheet with a molecular weight of 25,000 or greater, which is 
prepared by the extrusion T-die method. Subsequently, 
silicon hardcoat paint is coated and cured by superheating 
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[translator's note]^, or UV-ray curable type multifunctional 
acrylate hardcoat paint is coated and cured by UV-ray 
irradiation. When imparting antiglare properties, a fine 
irregular structure is formed on the polycarbonate film 
surface using an irregular roll while manufacturing a 
polycarbonate film or sheet by the extrusion T-die method, 
or an antiglare paint is coated and cured on the 
polycarbonate film. Furthermore, when imparting 
anticlouding and antistatic properties, an anticlouding 
paint or an antistatic paint is coated by the same method 
and then dried by heating. 

Subsequently, thermoplastic plastics, which may be used 
for injection molding of the present invention, include 
polycarbonates , polyesters , polycarbonate/polyester 
compositions, acrylate copolymers, polyethylmethacrylates, 
polystyrenes, cellulose resins, and other transparent 
thermoplastic resins. 

The plastics for the outer layer film of the polarizing 
plate and the thermoplastic plastics used for injection 
molding are preferably selected from the same kind due to 
the aspect of thermal fusion properties and optical 
homogeneity. It is also desirable that the melt viscosity 
of the plastics of the outer layer film is higher than that 

' "Superheating" may be a misspelling for just "heating" . 
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of the thermoplastic plastics used for injection molding. 
That is, use of plastics having higher molecular weights is 
desirable from the aspect of preventing loss of shape in the 
molten resin film or sheet by injection molding. In the case 
of polycarbonate resins, those with a molecular weight of 
25,000 or greater are desirable for the outer layer film of 
the polarizing film, and those with a molecular weight 
ranging from 15,000 to 25,000 are desirable for injection 
molding. 

The thermoplastic plastic film polymers for the outer 
layer of the polarizing plate and the film or sheet polymers 
with functional coats can be different from the polymers 
used for injection molding. In this case, for the purpose 
of promoting thermal fusion with thermoplastic resins for 
injection molding and preventing loss of shape due to the 
hot melt of the outer layer film due to the resins used for 
injection molding, it is desirable to apply heat and UV-ray 
curable type paints containing major components with higher 
molecular weights from the same kind as that of the molding 
resins on the opposite surface of the polarizing coats. 

In addition, dye pigments, UV-ray absorbents and IR 
absorbents may be added to the outer layer film of the 
polarizing plate or plastics for injection molding in order 
to impart specific features. 
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Subsequently, the present invention will be explained 
using the attached figures in order to understand the 
present invention easily. 

Figure 1 is an example of a slanted view of the 
synthetic resin molded product for game machines produced 
based on the present invention. Figure 2 is a cross - 
sectional view along the line A-A in Figure 1. Figure 3 is 
an enlarged view of the section B in Figure 2. A polarizing 
plate 5 shown in Figure 4 is integrated with a film with a 
functional coat 5' using a resin layer 6 formed by injection 
molding. Figure 4 is a schematic diagram explaining the 
structure of a polarizing plate. Plastic cover films 42 are 
adhered via an adhesive layer on both sides of the 
polarizing film 41 wherein a polarizing element such as 
iodine is adsorbed in the polarizing substrate film 
consisting of a drawn film such as polyvinyl alcohol. 

A polarizing plate 5 or a plastic film or sheet 5' for 
forming functional coats on one side can be fixed easily 
using static electricity or a suction force such as vacuum, 
and other conventionally known methods. 

The present invention was explained by referring to the 
attached figures, but the shapes of the synthetic resin 
molded products of the present invention are not limited to 
those shown in the figures and various shapes are available. 
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To foj*i frames, mounting parts and mounting devices, and 
other functional parts *due to the shapes and design of the 
molded products is one of the desirable embodiments of the 
present invention, 
[Examples] 

The present invention is explained in the following 
examples . 
Example 1 

Iodine was adsorbed in a drawn polyvinyl alcohol film 
with a thickness of 50^m and a polycarbonate film with a 
thickness of 15^,m was adhered on both sides to form a 
polarizing plate shown in Figure 4. 

This polarizing plate was punched .out in the same shape 
as that of the cover part (transparent window part) in the 
liquid crystal display for the game machine cover shown in 
Figure 1 (having a liquid crystal display part, a cover part 
treated for surface frosting, parts for mounting to the 
holes and body) , installed on the lower surface of the mold 
having the shape shown in Figure 1, and subsequently, a 
polycarbonate resin with a molecular weight of 23,000 was 
injected by injection molding. 

In the molded product obtained, the polarizing plate 
and the molding resin material part were completely 
integrated and no boundary was identified. In addition, no 
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damage to the polarizing plate (deterioration in the 
polarizing properties and external abnormalities) was 
detected. 
Example 2 

An acrylic primer was coated on a polycarbonate resin 
film with a molecular weight of 30,000 and a thickness of 
200Mm formed by extrusion molding by the wire bar coating 
method, and then dried. Subsequently, a silicon topcoat was 
coated on the primer by the wire bar coating method, and 
cured at 130*^C for 1 hour to obtain a hardcoat film. 

The polarizing plate used in Example 1 and the above- 
mentioned hardcoat film were punched out as in Example 1. 
Subsequently, both products were mounted underneath the mold 
with the shapes shown in Figure 1. Subsequently, a 
polycarbonate resin with a molecular weight of 23,000 was 
molded by injection molding. 

In the molded product obtained, the polarizing plate, 
the hardcoat film and the molded resin material part were 
completely integrated so that no boundaries were identified. 
No damage to the polarizing plate was detected 

(deterioration in the polarizing properties and external 
abnormalities) and no damage and external abnormalities to 
the hardcoat film were detected. 

[Actions and Effects of the Invention] 
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As mentioned above, this invention can provide molded 
products which are suitable for polarizing plates with a 
protective cover for liquid crystal displays as in 
calculators, digital clocks, game machines, portable 
televisions, computer displays and automobile instrument 
panels and optical parts such as eyeglass lenses, which 
demonstrate high polarizing properties and excellent 
economic feasibility. The synthetic resin molded products 
exhibiting excellent polarizing properties are manufactured 
as follows. 

(1) A protective cover and a polarizing plate in the 
synthetic resin molded product are integrated so that the 
advantage is that the number of parts and the processes can 
be reduced. 

(2) since a polarizing plate and a polycarbonate resin film 
or sheet having a functional coat on one side as its 
protective cover are integrated by thermal fusion with the 
molten resin layer in the injection molding mold, a 
synthetic resin molded product with polarizing properties 
and the protective cover having the desired surface 
characteristics without applying special painting processes 
is obtained so that productivity increases, but there is no 
occurrence of defects which easily occur during the coating 
process . 
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4. Brief Explanation of the Figures 

A 

Figure 1 is a slanted view of an example of the game 
machine molded product of the present invention. Figure 2 
is a A-A cross-sectional view in Figure 1. Figure 3 is a 
partially enlarged view at the section B in Figure 2, 
Figure 4 is a schematic diagreim of a polarizing plate. The 
numbers appearing in the figures represent the following 
parts : 

1: Molded product 
2 : Sprue 
3 : Runner 
4: Gate 

5: Polarizing plate 

5': Single-sided hardcoat film 

6: Molten resin layer by injection molding 

7 and 7 ' : Mold 

Figure 1 . 

1: Molded product 

2 : Sprue 

3 : Runner 

4: Gate 

Figure 2 

Figure 3 

5: Polarizing plate 
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5 ' : Hardcoat film 
6: Resin layer 
Figure 4 
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PURPOSE:To obtain polarizing optical parts with high productivity in simplified stages by sticking plastic films to 
both sides of each polarizing film formed by adsorbing a polarizing element on a plastic film and by uniting the 
resulting polarizing plate and a protective cover of transparent plastics to one body by injection molding. 
CONSTITUTION:The polarizing plate 5 is obtd. by sticking films 42 of plastics such as polycarbonate or polyester 
to both sides of a polarizing film 41 formed by adsorbing a polarizing element such as iodine or a special dye to a 
drawn film of plastics such as polyvinyl alcohol. The polarizing plate 5 is blanked to the shape of a transparent 
window in a cover for a game machine or the like provided with a liq. crystal display part. The blanked plate 5 is 
put on the bottom of a metallic mold, and polycarijonate or the like is injection-molded so that the polarizing plate 5 
and a protective cover of transparent plastics are united to one body. Thus, a molded article 1 for optical parts 
suitable for liq. crystal display and having superior surface characteristics requiring no coating stage is obtd. with 
high productivity. 
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Japanese Patent Laid-ppen No. 32004/1986 
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(54) Title of the Invention: 

SYNTHETIC RESIN MOLDED ARTICLE HAVING EXCELLENT POLARITY 

AND METHOD OF PRODUCING THE SAME 
(71) Applicant: MITSUBISHI GAS CHEMICAL COMPANY, INC. 

SPECIFICATION 

1. Title of the Invention 

Synthetic Resin Molded Article Having Excellent Polarity 
and Method of Producing the Same 

2. Claims 

1. A synthetic resin molded article having excellent 
polarity produced by unifying a protective cover resin layer 
obtained by injection-molding a transparent thermoplastic 
resin material and a polarizing plate. 

2. The synthetic resin molded article as set forth 
in Claim 1, wherein the polarizing plate is produced such that 
a polycarbonate resin film is attached to each side of a 
polarizing film in which a polarizing element such as iodine, 
a special dye and the like is adhered to a plastic film. 

3. The synthetic resin molded article as set forth 
in Claim 1 or 2, wherein an outer surface of the protective 

YNG 000152 

1 



cover is imparted with a functionality of one coat or more 

A 

selected from the group consisting of: a hard coat, an 
antif egging coat, an antidazzling coat and an antistatic coat. 

4. A method of producing a synthetic resin molded 
article having excellent polarity comprising the steps of: 

(1) producing a punched piece by punching a polarizing 
plate in a same shape as that of a desired portion of a synthetic 
resin molded article; 

(2) attaching said punched piece to a cavity portion 
corresponding to the desired portion of a die for said molded 
article ; 

(3) closing said die, subjecting a molten resin to high 
pressure injection by injection molding means to integrally 
form a laminate of said punched piece and the molten resin; 
and 

(4) removing a molded article from said die. 

5. The method of producing a synthetic resin molded 
article as set forth in Claim 4, wherein the step of producing 
the punched piece further comprises a step of punching a plastic 
film or sheet one side of which has been applied with a 
functional coating of one coat or more selected from the group 
consisting of: a hard coat, an antif ogging coat, an 
antidazzling coat and an antistatic coat. 

6. The method of producing a synthetic resin molded 
article as set forth in Claim 4 or 5, wherein the step of 
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producing the punched piece and the step of attaching said 
punched piece to the ^cavity portion corresponding to the 
desired portion of the die for synthetic resin molding are 
simultaneously executed in the step of closing said die. 

3. Detailed Description of the Invention 
[Industrial Field of Application] 

The present invention is a synthetic resin molded article 
having excellent polarity and a method thereof and can provide 
an advantageous molded article for a polarizing plate having 
a protective cover for a liquid crystal display for , for example , 
a desk-top calculator, a digital watch, a game machine, a 
portable TV set, a computer display or an instrument panel for 
an automotive vehicle and the like, and an optical part such 
as an eye glass lens and the like. 

[Prior Art and its Problems] 

A synthetic resin molded article has various types of 
advantages such as being lightweight, easily molded, easily 
dyed, rust preventive and highly productive. Particularly, 
a transparent synthetic resin molded article has favorably been 
used for an eye glass lens , an instrument cover , a display plate 
and so forth. 

In recent years, various products using a liquid crystal 
such as a desk-top calculator, a digital watch, a game machine, 
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a portable TV set, a computer display, an instrument panel for 
an automotive vehicle ^nd the like have been commercialized. 
In these applications, employment of a polarizing plate is 
essential . 

Ordinarily, the polarizing plate is produced by 
laminating a polymer film (cellulose-type film, polyester- 
type film and polycarbonate-type film) on each side of a 
polarizing film in which a polarizing element such as iodine, 
a special dye and the like is adsorbed on an oriented film of 
plastic such as polyvinyl alcohol and the like and, further, 
a side thereof is provided with a protective cover made of a 
transparent synthetic resin molded article to produce a product 
for an actual use. 

Heretofore, this protective cover and the polarizing 
plate have individually been produced and then put together. 
However, a method of this type has a problem that, since the 
protective cover is separately produced and then put to use 
for fabrication, a number of components to be used for 
fabrication and a number of production steps are both large. 

[Means for Solving the Problems] 

The present invention is to provide a synthetic resin 
molded article having excellent polarity in which a polarizing 
plate and a protective cover are unified as a body and a 
production method thereof. 

YNG 000155 

4 



Namely, the present invention is a synthetic resin molded 
article having excellent polarity produced by unifying as a 
body a protective cover resin layer which has been produced 
by injection-molding a transparent thermoplastic resin 
material and a polarizing plate, wherein, in a preferred 
embodiment, the above-described polarizing plate is produced 
such that a polycarbonate resin film is adhered to each side 
of a polarizing film which has been produced by attaching a 
polarizing element such as iodine, a specific dye and the like 
to a plastic film and, further, an outer surface of the 
protective cover is imparted with functionality of one coat 
or more selected from the group consisting of: a hard coat, 
an antifogging coat, an antidazzling coat and an antistatic 
coat. 

The production method thereof comprises the steps of: 

(1) producing a punched piece by punching a polarizing 
plate in a same shape as that of a desired portion of a synthetic 
resin molded article; 

(2) attaching the thus produced punched piece to a cavity 
portion corresponding to the desired portion of a die for the 
above-described molded article; 

(3) closing the above-described die , subjecting a molten 
resin to high pressure injection by injection molding means 
to integrally form a laminate of the punched piece and the 
molten resin; and 
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(4) removing a molded article from the above-described 
die, ^. 

wherein, in a preferred embodiment , the step of producing 
the punched piece further comprises a step of punching a plastic 
film or sheet one side of which has been applied with a 
functional coating of one coat or more selected from the group 
consisting of: a hard coat, an antifogging coat, an 
antidazzling coat and an antistatic coat, and, further, the 
step of .producing the punched piece and the step of attaching 
the punched piece in the cavity portion corresponding to the 
desired portion of the die for synthetic resin molding are 
simultaneously executed in the step of closing the above- 
described die. 

The polarizing plate, as described above, is produced 
by laminating a polymer film (cellulose-type film, 
polyester-type film or polycarbonate film) on each side (outer 
layer) of the polarizing film in which a polarizing element 
such as iodine , a special dye and the like is adhered to a plastic 
oriented film made of, for example, polyvinyl alcohol and the 
like, and, in the present invention, preferably has a thickness 
of, ordinarily, from 100 fim to 1000 \irc\ and, particularly, from 
200 ^m to 500 pm. 

Further, the plastic film or sheet one side of which is 
imparted with a functional coating of one coat or more selected 
from the group consisting of: a hard coat, an antifogging coat, 
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an antidazzling coat ^nd an antistatic coat, is produced by 
a method of applying a^nown paint to a transparent punchable 
plastic film or sheet made of polycarbonate , polyester , a 
polycarbonate-polyester composition, an acrylate copolymer or 
other appropriate resins and then curing the resultant film 
or sheet or other appropriate methods. As a specific method, 
when the polycarbonate film or sheet one side of which is 
applied with the hard coat is produced, there is a method in 
which absolution of acrylate-type copolymer is applied by a 
wire bar coating method to a polycarbonate resin film or sheet 
having a molecular weight of 25,000 or more which has been 
produced by an extrusion T-die method, dried and, then, a 
silicone-type hard coat paint is applied to the thus dried film 
or sheet and the resultant film or sheet is cured by heating 
or; there is another method which is a same method as the 
above-described method except for that an acrylate-type hard 
coat paint having a UV-curable multif unctionality is applied 
and cured by UV erradiation; when the antidazzling property 
is imparted, there is still another method in which, when the 
polycarbonate film or sheet is produced by the extrusion T die 
method, a fine irregularity is imparted on a surface of the 
polycarbonate film by a roll having a fine irregularity on the 
surface thereof; there is further another method in which an 
antidazzling paint is applied to a polycarbonate film and 
cured; there is still further another method in which, when 
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an antifogging property or an antistatic property is imparted, 
an antifogging paint or^antistatic paint is applied in a similar 
manner to those in the above-described methods and dried by 
heating; it goes without saying that there are other 
appropriate methods. 

Next, as thermoplastic plastics for use in injection 
molding of the present invention, mentioned is a transparent 
thermoplastic resin such as polycarbonate, polyester, a 
polycarbonate-polyester composition, an acrylate copolymer, 
polymethylmethacrylate, polystyrene and a cellurose-type 
resin or other appropriate resins. 

\ ^ Plastics of an outer layer film of the polarizing plate 
and thermoplastic plastics for use in injection molding are 
preferably of the same type from the standpoint of heat 
sealability and optical uniformity and, further, it is 
preferable from the standpoint of preventing the film or sheet 
from losing a shape thereof by injection-molding the molten 
resin to use the plastic of the outer layer film having a higher 
melt index than that of the thermoplastic plastic for use in 
the injection molding, namely, having a higher molecular weight 
than that of the thermoplastic plastic. When a polycarbonate 
resin is used, it is preferable to use a type thereof having 
a molecular weight of 25,000 or more for the outer layer film 
of the polarizing plate and another type thereof having a 
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molecular weight of from 15,000 to 25,000 for injection 
molding. ^ 

It, however, should be noted that it is possible to use 
a different type of polymer between a polymer for the 
thermoplastic plastic film for use in the outer layer of the 
polarizing plate or for the film or sheet having a functional 
coating and a polymer for injection molding, and that, on this 
occasion, it is also preferable to apply a primer (prime coat) , 
for example, which comprises as a main component a same type 
of material as that of the resin to be molded having a higher 
molecule than that of the above-described resin or a paint of 
heat- or UV-curable type and the like to an opposite side of 
the polarizing coat for the purpose of enhancing heat 
sea lability with the thermoplastic resin to be injection molded 
or preventing the outer film from being melted by heat and 
losing the shape thereof by the resin to be injection-molded 
therewith. 

Further, it is possible to impart a special property to 
the outer layer film of the polarizing plate or the plastic 
for injection molding by incorporating a dye, an ultraviolet 
absorbent, an infrared absorbent and the like. 

Now, the present invention is explained with reference 
to the accompanying drawings for facilitating the 
understanding thereof. 
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FIG. 1 is an example of a perspective view of a synthetic 
resin molded article of a game machine molded based on the 
present invention; FIG. 2 is a cross-sectional view of FIG. 
1 taken along the line A-A; FIG. 3 is an enlarged view of a 
B portion of FIG . 2 and shows. a unified body in which a polarizing 
plate 5 to be shown in FIG. 4 and a film 5' having a functional 
coating are unified by a resin layer 6 which has been molded 
by means of injection molding; and FIG. 4 is a schematic view 
explaining a constitution of a polarizing plate in which a 
plastic cover film 42 is attached through an adhesive layer 
to each side of a polarizing film 41 in which a polarizing 
element such as iodine and the like is adsorbed on a polarizing 
substrate film comprising an oriented film made of polyvinyl 
alcohol and so forth . 

On this occasion, fixing of the polarizing plate 5, the 
plastic film or sheet 5' having a functional coating on one 
side thereof and the like to a cavity of the die can be 
conveniently executed by static electricity, a sucking force 
such as vacuumization or other known methods. 

Heretofore, the present invention has been explained 
with reference to the accompanying drawings; however, 
configurations and the like of synthetic resin molded articles 
of the present invention are not limited to those shown in 
drawings and many other configurations are permissible 
whereupon it is an example of preferred embodiments of the 
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present invention to unify as a body a frame, a fixing portion 
or fixing article, ©"feher functional portions and the like 
depending on a shape or a design of the molded article. 

(EXAMPLE] 

The present invention is explained with reference to 
embodiments below. 
Example 1 

Iodine is adsorbed on an oriented film made of polyvinyl 
alcohol having a thickness of 50 \ijn and then a polycarbonate 
film having a thickness of 75 flm was adhered to each side of 
the resultant oriented film to obtain a polarizing plate as 
shown in FIG. 4. 

The thus obtained polarizing plate was punched so as to 
have a same shape as that of a cover portion (transparent window 
portion) of a liquid crystal display portion of a game machine 
cover (having the liquid crystal portion, the matte cover 
portion, a hole portion and a fixing article to be attached 
to a main body) which is shown in FIG. 1, mounted to a lower 
side portion of a die having a configuration shown in FIG. 1 
and subjected to injection molding together with a 
polycarbonate resin having a molecular weight of 23,000 to 
obtain a molded article. 

The thus obtained molded article is a completely unified 
body of the polarizing plate and a molded resin material portion 
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in which no boundary line is distinguished and no damage 
(deterioration of polarity, abnormal appearance and the like) 
of the polarity plate was noticed. 
Example 2 

An acrylic primer (prime coat) was applied to an 
extrusion molded polycarbonate resin film having a molecular 
weight of 30 , 000 and a thickness of 200 ^im by a wire bar coating 
method and dried. Subsequently, a silicone-type top coat was 
applied on the thus dried primer by the wire bar coating method 
and cured at 130^*0 for an hour to obtain a hard coat film. 

The polarizing plate used in Example 1 and the 
above-described hard coat film are punched in a similar manner 
to that in Example 1, mounted on upper and lower portions of 
the die having a configuration shown in FIG. 1, respectively, 
and, thereafter, subjected to injection molding together with 
a polycarbonate resin having a molecular weight of 23,000 to 
obtain a molded article. 

• The thus obtained molded article is a completely unified 
body comprising the polarizing plate, the hard coat film and 
the molded resin material portion in which no boundary line 
is distinguished, no damage (deterioration of polarity, an 
abnormal appearance and the like) of the polarizing plate, no 
damage and no abnormal appearance of the hard coat film were 
noticed. 
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[Effect and Advantage of the Invention] 

As described ahoye , the present invention can provide 
a molded article having excellent polarity and economy for 
advantageous use in a polarizing plate having a protective 
cover for a liquid crystal display of a desk-top calculator, 
a digital watch, a game machine, a portable TV set, a computer 
display, an automotive vehicle instrument panel and the like, 
and an optical part such as an eye glass lens and the like. 
Also, the method of producing a synthetic resin molded article 
having excellent polarity of the present invention shows, for 
example, the following: 

(1) Since the protective cover of the synthetic resin 
molded article and the polarizing plate are unified as a body, 
there is an advantage that a number of components and production 
steps is reduced; and 

(2) Since the polarizing plate and the polycarbonate 
resin film or sheet on one side of which a functional coating 
is applied as a protective cover thereof are melted by heat 
and unified as a body together with a molten resin layer in 
an injection molding die, a polarizing synthetic resin molded 
article comprising the protective cover having a desired 
surface characteristic can be obtained without being subjected 
to a special coating step whereupon productivity is enhanced 
and appearance of a defect which is liable to appear in the 
coating step is eliminated. 
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4. Brief Description qjf the Drawings 

FIG. 1 is a perspective view showing a molded article 
of a game machine of an embodiment of the present invention; 

FIG. 2 is a cross-sectional view of FIG. 1 taken along 
the line A-A; 

FIG.. 3 is a partially enlarged view of a B portion of 
FIG. 2; and 

FIG. 4 is a schematic view showing a constitution of a 
polarizing plate. Numerals in the above figures denote as 



follows : 

1: molded article 

2: sprue 

3 : runner 

4 : gate 

5: polarizing plate 

5': hard coat film applied on one side 

6: molten resin layer by injection molding 



7, 7': dies 
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